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Abstract. We investigate non-radial pulsations of the CoRoT IR1 Be Star 102761769, with
a projected stellar rotation estimated to be 120+15 km/s. If the star is a typical galactic Be
star it rotates near the critical velocity. We propose an alternative scenario, where the star
could be seen nearly equator-on rotating at a relatively moderate velocity say, ~ 120 km/s and
therefore the nonradial oscillations could be modeled. In order to identify the pulsation modes
of the observed frequencies, we computed a set of models representative of CoRoT 102761769
by means of the adiabatic pulsation package FILOU. Results indicate that the two frequencies
are compatible with a high-g mode as predicted by pulsation models of Be stars.
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1. Photometric and spectroscopic observations

In this work we investigate the variability of the CoRoT IR1 Be Star 102761769 ob-
served in the exoplanet field during 54.6 days. Time series analysis of the light curve was
made using both Cleanest and Singular Spectrum Analysis algorithms. We found two
close frequencies related to the star at f; = 2.465 ¢/d (28.5 uHz) and fo = 2.441 ¢/d
(28.2 pHz). The precision to which those frequencies were found is 0.018 ¢/d (0.2 pHz).
One low-resolution spectrum of the star was obtained at Observatorio del Roque de los
Muchachos (La Palma). The projected stellar rotation is estimated to be 120 km/s £
15 km/s from the Fourier transform of spectral lines. If CoRoT 102761769 is a typical
galactic Be star it rotates near the critical velocity. The critical rotation frequency of a
typical B5-6 star is about 3.5 ¢/d (40.5 pHz), suggesting that the above frequencies are
really due to stellar pulsations rather than linked to the star’s rotation.

2. Representative models

In order to identify the pulsation modes of the observed frequencies in the star, we
computed a set of asteroseismic models representative of CoRoT 102761769 by varying
its main physical parameters (Emilio et al. 2010): its mass (M = 3.8 £ 0.2 M) and equa-
torial rotation velocity (vyor,s = 90 or 120 km/s), assuming a solar abundance of elements
(Figure 1). The structure models were computed using the evolutionary code CESAM
(Morel, 1997), assuming, as would be plausible for such stars, an uniform rotation for
the core and differential rotation for the envelope. For this latter, local conservation of
the angular momentum during the evolution was assumed (Sudrez et al. 2009), resulting
in a radial differential rotation profile of the type Q(r) = Q,[1 — no(r)].
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Figure 1. HR diagram showing the tracks of evolutionary paths calculated for CoRoT
102761769, for three different masses (3.6, 3.8 and 4.0 Mg) and two different surface equa-
torial velocities (90 and 120 km/s). The shaded area corresponds to the uncertainty in effective
temperature.

3. Splittings and asymmetries for low | multiplets

Oscillation frequencies were then derived using the adiabatic pulsation package FILOU
(Tran Minh & Léon 1995; Sudrez & Goupil 2008) presuming the effects of rotation up to
second order, and assuming mode coupling as would be expected of a star with high rota-
tional velocity. The code compensates for the equilibrium models without non-spherical
components by means of a linear perturbation analysis. A rotation of 120 km/s for an
intermediate-mass star can be considered within the limit of validity of the perturbation
theory (Sudrez et al. 2006). Caution must be taken in any case until similar computations
with a non-perturbative oscillation theory can be done for realistic stellar models. The
resulting frequency spectra were then scanned for those modes that better approach the
observed f; and fs, inside an effective temperature uncertainty derived from Huang &
Gies (2006) as log(T,;s) = 4.16 £ 0.01 for a B5-6V star. The central value considered
for the effective temperature was that of a 3.8 solar mass star in the middle of the main
sequence. The results indicate that for all the models considered the frequencies can only
be described by a high-g mode, g5 (I = 1, m = 0).
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